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ABSTRACT : PROBLEM TO BE SOLVED: To enhance the reliability while decreasing the resistance of 

interconnection and the unit memory cell area. 

SOLUTION: A contact plug (10a, 13a, 16a, 19a) has elliptical plan view having long axes 
in the direction causing no interference with adjacent lines (1 1 , 14, 17). A plurality of such 
contact plugs are then stacked sequentially crosswise while intersecting the long axes 
perpendicularly thus interconnecting them directly. According to the structure, contact 
holes are filled easily and patterned finely and since the effect of positional shift is 
suppressed at the time of matching the mask, fabrication of multilayer interconnection can 
be facilitated while enhancing the reliability and the performance. Furthermore, fabrication 
yield of the hip per wafer is increased and the fabrication cost is reduced. 
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2. 1 4 3;!^s^^^miS:^:l■btlrv^^o ^<Dfz}b. 

^y^tmUt(DmmX.\imi 4 (a) |c:.i^LfcS2 
Og^T^^i^l 1 3 a tm2mW^l 1 4<om)K. ^ 

y^^'^t>'^<on(D^U'fM^±\^Xh. mm^y^t^ 

m\t. mtiyv^^m (±151114 (a) <Dm^\tmt 
i^v=^ymi 14) [c^oxm^icmm^ti. m^t>^:E. 

[0069] HI 7-2 OtC^bfcJ: ^IC, ^^i;^^y 
±/i^<0±^^\t. y1jmt4Xi, x:^fR]H2X(f + 
a)tLX. ^S^t^yir^^Sa^Sx f x(f +a)i: 
LfCo fcfcL. f llg/h^]PX^i£. a*t'g't:>^^«^^ 
tl^timL. ^MMWX\ti =0. 2 um, a =0.0 4 
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[0 0 7 0] m^. mi e^m^x. ^^Mm 

t mmic. i^])^ >mm i o i (D±{zm^^m(7)mt>^ 
])=iymio2. te^Mi 0 3. y-hm^i 0 4. ^ 
KDMrmmmios. ^Kommyyi!^! 1 0 a. i 

[0 0 7 1] miti^v =^ymi 4 i^m^L. m 

m^m-'X. iMmt^y y ^ 1 4 1 o 5 -^iiaSiHi^ 
-fy^x 1 0 a hmxmwMx 1 1 f^. ^^bv-y ^^^V]^ 

14 1 {cJ:oTSi/^{c|6^$tt-Cv>5o 

[0 0 7 2] <tf^^tCLT. %2(DmWi 

mm\ 1 2$r?i^^Lfc^. »2co^Jggry>/l 1 3 
a. 1 1 3 b =lrffM"r^fci^0^igcTL^?T$^LfCo 

[0 0 7 3] ^fl\:>h. m\L'y') ^vmt^hfl^%2<0 

^y^^mm<mm^t\^fzr\ ^mmmx\'X. ±m<D 

<t 0 \zmit^y])=^ >mt*^^y^y^y^ h y^mt LXYf 

[0 0 7 4] OT. %mmitnm\z. m2(omm':^y 
>/i 1 3 a. 113b. m2mnmi 1 4. ms<osm 

iffe^^l 1 5. ^ScD^i^T^^^l 1 6 a. 116b. 

msm^i 1 7. ^4<DmmBmmi 1 s^xxj^m4 
(o^mrfy^x 19a. 119b ^mxm^^x^tz^. ^ 



j^i 1 4<^TgUtc^{t;v^y 3:/^i 4 1 ^^ttfcco^f^ 
lite. B2^gBj|Si 1 4<DT\zhmi\:^y}) 4 2 

^^(■tr. m2®gaj^l 1 4^r^2(0^igg7^7^1 1 3 

a^zomti^'J :=^ymi 4 2(;iJ:orsvNic^^L. 

«3iga^i 1 yoT^z^mti^'j ^'^mi 43^^ 

nxmsM^Bi 1 7 tmscommy'y^i 1 e a ^1: 
v^tctfe^UfCo wOJ:5tcUT. m 1 4 --^la 1 6 {c^-r 

mmtmbtifzo 

[0 0 7 5] mmm 3 > ±Bmmm 2 t*h. gr^ifi^ 
^m^<DT<D^\:imntztK ±mmmmmmt\t:^yi' 
<DT%o^x}^tj:<. ^(D^w^mm^hRi-fxh^ 

V\ [^2 1-0 2 31;:. ^{Lv^y =3 V^^ia^coTSC:*^ 
iC. 1121 (a) . 1122 (a) ii5j:t/[Il2 3 (a) \t 

^^yru-as. m2i (b) i:ii^jaiHiKai<o±ggiico 

-^^x^tt^t-o ^iSSaiSl 1 K^TSUtc 

ff^^^^xfc^ftvy ^ivKi 4 iicioT. mimmm 
1 1 1 ^» 1 (omm-^y ^ 1 1 0 a t^m^{zi&m^ri. 
^fzmim^i 1 KDmmzm^^ntzmiti^v^y 
mi 5 iizx^x^immBi 1 1 i:^2c^s^y7^ 

113 at*^m^\Z^m^tl^o ^(Ofzib. '^y.^<D^t> 

[0 0 7 6] mm<oru. mn:^xv^±mcmit^yv ^ 

^^K^^ttfc^J^El2 4-2 etc^Lfco z<Dm^\t. 

mi mils 1 1 i<DT\zmj&^titzmti^v ^^^-i^i 4 
i\zx^x. mim^mi 1 1 tmi<ommyy^i 1 

0 aif}>K\^^zmm^n. ^fz. miM&^l 1 KDMU 

(c?i^^$nfc^{iiv^y =1 vigil 5 i:^xumiMmmi 

1 i(D±\zm^^tirzmiti^v =^ymi e i{zX'ox. 

mi^^i 1 1 tm2<Dmmyyi:^i 1 3 at^K^^^z 
mm^^^o ^b\z'^^^<o^t>(Di^Lm'^'rt\^(DBm^*^ 

[0 0 7 7] :^mMmcxiv\i. y^y-t/wr i/-asco 

^ftp^^y-fe/^Sa^SX f x(f + a)J;(9 t). ^h\Z 
[0 0 7 8] 

[^?^o^;^] }^±mm,i^fzXo{c^ :^^m\zxti\t. 

mm:fyi:^^^'^LXB^i-^ztt^x^. mm^y^ 

(ommi^tji^ti^tzmm^iTi^i^mx^ ^(Dx. ^mi^ 

imi] DRAMi-y'f<D±W^}^^^^i'^. 
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-rm. 

[03] :^mm(DMMMl\^^^^RAM<D±^U(Om 

mm. 

[114] ::^mM<DmMmi{^^^DRAU<D^^U(Dm 



^MW 3 tc J; 5 D R AU(D±mU(D 



mm. 

ime] :^mm<DmMmiK^^DRAU(D^^])±;i^ 

T\^-U(o±mm. 
riy-U(D±mm. 

ri^—u<D±mm. 

[nil] ^^m{cx^^mmmmF]'r^h^mm'fy 

imi 2] DRAMtt2i:^y^^^^mM.\^tcLS 

imi 3] mm^y ^(Dmrnmrn^xv^m^m^^-i' 
m. 

[HI 4] ^^m(Dmmm2\ZX6DRAM<D±^U<D 



imx 5] :^mmomMm2\cx6DRAM<o±^^(D 



imi 6] :^^m<DMMi^2\Z^6DRAM(0^^U(D 



•ft^J 2 J: ^ D R AMCD > ^ y -fe 



;;ffit?»1 2 d J: ^ D R AM(0 ^ ^ y ir 



:J6^!l 2 J: 6 D R AM<D^ ^ y -fe 



[017] *«^<0| 

[018] 

[019] 

[0 2 0] :^^m(r)^ 



*W 3 J; -5 D R AMcO^SIfiJC* 



3 <t -5 D R AMO^sai(^ 



3 J: 5 D R AM(0±S^(0 



rifef (I 3 J: 5 D R AMOi^lFUco 



[0 2 2] ^l^l^co; 
E^®0. 

[0 2 3] *^§gco; 

E|ff®0^ 

[0 2 4] :*:^PJ<o; 
E^®0. 

[0 2 5] *^B^<^: 

E^®0. 
[0 2 6] :*:^0J<o: 

1. 1 0 l-ixy =1:^8*^. 2. 10 2-"^^5^^ffi^ 

ftv^y^Vl^, 3. 10 3-fetfi:^. 4. 104--y- 

v%m. 5, 1 0 5-®?ft-'>y=i^^^^>(t:v'y^^K 
m^^«;^-<-1^. i os-^KDSP^ife^]^. i 

Oa. 10b. 110a. W ^ y^-^KD^mrfy 
11. 1 1 l--^HSa«|. 1 2. \ \2'"%2(0 
13 a. 13 b. 113a. 113b 



2(D^m.'fy^. 14. 114-^2S^. 15. 1 

16a. 16b. 116a. 

1 1 6 b-B3(^SM7'^^. 17. 117"-||3Sga 

18. 1 1 8"*m4(^Srfl*fe^l^. 19 a. 19 

b. 119a. \ \^\>'-%^(o^mrfy^. 20. 1 

2 O-^'V/'^^/^Tlasail. 2 1. 12 1-^ftlfe^ 

2 2. \2 2-"^^/<i^^ IMn^Us 14 1. 14 
2. 1 4 3. 1 5 1. 1 5 2. 1 5 3. 1 6 1. 1 6 
2. 1 6 3"*g{l:i>y 3 VIS, 1 0 0 0"-DRAMf^y 
7". 1 1 0 l*"DRAM^niP-/i>IllKo?l^f-:y:/, 
1001. 1 1 0 l-"7f^y-TU-gii. 1 0 0 2. 1 
1 0 2--- I /0$iJ^lH]|&a5. 1 0 0 3. 1 1 0 3-"^iJx 
1 0 0 4. 1 1 0 4-"tTX^ — ^Se. 100 
5. 1 1 0 5-AtH-r 1106-n 
i^yiS'SK. 2 0 0 1 -MOSM h7 Vv^^^. 200 
2-ffi^^#a^^^^*v^^o 
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017 
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